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1 Executive Summary

Thirty-two years ago, California voters transformed the state’s tobacco control efforts with the passage of
Proposition 99, the California Tobacco Health Protection Act of 1988. The Act instituted a 25¢ per pack cigarette
surtax and designated 5 percent of revenues (50.0125 per pack) to tobacco-related disease research resulting in
the formation of the Tobacco-Related Disease Research Program (TRDRP) within the UC Office of the President.
The Act also made California the model for a comprehensive state tobacco control program aimed at
denormalizing the use of tobacco products.

In 2016, California voters approved Proposition 56, the California Healthcare, Research and Prevention Tobacco
Tax Act. Proposition 56 increased the cigarette tax in California from $0.87 per pack to $2.87 per pack. This
marked the first time since 1989 that cigarette taxes had been increased in California, and it positioned the state
as having the ninth highest tax in the country, up from 35th. Proposition 56 revenues are distributed to certain
state agencies to pay for implementation costs, with the remaining revenues distributed to other state agencies
by a formula. TRDRP receives 5 percent of the remaining revenues after implementation costs. These new funds
resulted in an eight-fold increase in the TRDRP budget and created new funding opportunities for researchers
throughout the state of California.

Meeting New Challenges

The tobacco industry and, in turn, the field of tobacco control and research have changed dramatically since the
last TRDRP Report to the California Legislature in 2015. New and emerging tobacco products are increasingly
popular with populations disproportionately affected by tobacco product use, including youth and adolescents.?
The introduction of Juul e-cigarettes and an ever-expanding array of vaping products and flavors by the tobacco
industry has reversed California’s successful reduction of teen tobacco use. In addition, the high nicotine content
of these products has resulted in a new type of nicotine addiction that requires new research into evidence-
based methods that can help prevent youth initiation and help young users end their dependence on these
products.

The recent passage of SB 793 (Hill, Chapter 34, Statutes of 2020), which beginning January 1, 2021 will prohibit
the sale of flavored tobacco products in California stores, including vapes and menthol cigarettes, is a critical
step to protect the public’s health. Three days after the bill was signed by Governor Newsom, a proposed
referendum was submitted to the Attorney General of California by three individuals with ties to RJ Reynolds
Tobacco. If this referendum qualifies for the ballot, SB 793 will be suspended until the referendum vote in the
2022 general election. As the legal battle over flavored tobacco products plays out, the physiological effects of
the flavoring additives used in tobacco products remain unknown. TRDRP has funded researchers who are filling
the gaps by analyzing the toxicology and health effects of these products and their flavorings. TRDRP continues
to fund studies on the effects of nicotine itself, in both animal models and human subjects. TRDRP also has
informed investigators that their research must quantify the actual chemical composition, including nicotine and

1 The Centers for Disease Control and Prevention describes five key areas of social determinants that affect health:
economic stability; education; neighborhood and built environment (i.e., the housing, environmental conditions, and safety
of a person’s neighborhood); health and health care; and social and community context (i.e., family structure, community
civic participation, and perceptions of discrimination and equality).

See https://www.cdc.gov/tobacco/stateandcommunity/best-practices-health-equity/pdfs/bp-health-equity.pdf.
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flavoring chemicals, in the substances they are testing. This information will help translate research findings into
actionable data to inform state and local policy.

In 2016, voters approved Proposition 64, the Control, Regulate and Tax Adult Use of Marijuana Act, which
legalized recreational use of marijuana for people age 21 and older. Marijuana, or cannabis, as it is also called, is
frequently used together with tobacco in what is referred to as “blunts.” In addition, tetrahydrocannabinol
(THC), the chemical responsible for cannabis’ hallucinogenic effects, is frequently mixed with nicotine in
e-cigarettes. Despite this pervasive co-use, research is sparse about the health impacts of the co-use of cannabis
and tobacco. Research on the biological and societal impact of the combined use of these products is needed to
inform effective health policies. For this reason, TRDRP funds research that includes cannabis as it relates to
tobacco use, tobacco policy, or tobacco-related disease. Prior to 2016, TRDRP had funded only four studies
focused on both cannabis and cigarette smoking. As of May 2020, TRDRP has awarded $27,304,887 for 37
studies involving cannabis.

Overall, California has been remarkably successful in reducing combustible tobacco use. Adult smoking rates
declined by 57.4 percent between 1988 and 2017 to a current rate of 10.1 percent — a reduction of about
2.8 million adults. However, adult smokers are disproportionately distributed across California’s diverse
population. The most recent statistics on demographics of adult tobacco use, published by our sister
organization, California Tobacco Control Program (CTCP), in California Tobacco Facts and Figures 2019, show
disparities across gender, sexual orientation, race and ethnicity, age, educational attainment, income, health
insurance, housing type and community. Disparities are also seen among youth tobacco users, with higher
tobacco use rates in LGBTQ, American Indian, and Pacific Islander high school students. To address these
disparities, TRDRP has focused its largest research awards on projects that address tobacco-related health
disparities and new and emerging tobacco products.

Pivoting to New Diseases

In March 2019, the U.S. Centers for Disease Control and Prevention (CDC) began receiving reports about
patients, many in their teens and early 20s, with serious and, in some cases, deadly lung injuries. In California,
the disease, now called E-cigarette or Vaping product use-Associated Lung Injury (EVALI), has affected people
throughout the state, with 31 of 58 counties reporting cases. TRDRP-funded researchers were able to pivot
quickly to address this new disease. One study, published in January 2020, found that lung injury symptoms have
been reported online within vaping forums for at least seven years, suggesting that health problems
experienced by vapers have been underreported or were not previously linked to vaping. TRDRP has funded
additional studies into the effect of e-cigarettes on lung physiology and anticipates that this research will
advance the understanding of the physiological effects of e-cigarettes.

When the COVID-19 pandemic surged in California, the UC Merced Nicotine and Cannabis Policy Center (NCPC),
the first TRDRP-funded policy center, was quick to respond. NCPC, established in August 2018 to address
tobacco and cannabis issues affecting communities in the San Joaquin Valley, was at the forefront of educating
communities that smokers and former smokers may be more susceptible to COVID-19 and were more likely to
get very sick and require intensive respiratory assistance. They also made the public aware that adults who
breathed in secondhand smoke were at greater risk for COVID-19 because these exposures weaken the immune
system, and make individuals more susceptible to the novel coronavirus.
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TRDRP Grantmaking Practices: Strategic, Rigorous, and Agile

In 2014, TRDRP initiated a strategic planning process to reevaluate and update the program’s funding priorities
and mechanisms in ways that would better position the program to respond to new challenges and evolving
biomedical and scientific advances. This process has guided TRDRP’s grant making activities over the past five
years.

AWARD TYPES AND RESEARCH PRIORITIES

In 2015, TRDRP revised its award types and research priority areas as part of a strategic planning process.
Awards were expanded to include training and career development awards, as well as awards for
exploratory/developmental research and more substantial research award mechanisms. The 2015-2020
research priority areas include the following:

e Tobacco-related health disparities,

e Neuroscience of nicotine addiction,

e Early diagnosis of tobacco-related cancers,

e Cardiopulmonary disease,

e Environmental exposure and toxicology, and

e State and local tobacco control policies and regulations.

STRATEGIC RESEARCH INITIATIVES

TRDRP has invested $21.7 million since 2015 in thirty-five awards addressing four Strategic Research Initiatives
(see table 2). These initiatives address gaps in federal funding and gaps in specific research topic areas. One of
the most successful of these initiatives is the Thirdhand Smoke Consortium, which was first funded beginning in
2011 and has conducted groundbreaking research into the health effects of the residue left by indoor tobacco
product use (see section 3.2.5 for more detail). Three examples of other new initiatives are as follows:

e A UC Natural Reserve System initiative to evaluate the environmental impact of tobacco and marijuana
use in California funded in 2019.

e The Community Practice-Based Research (CPBR) initiative which funds collaborative health service
research projects aimed at identifying clinical, structural, and organizational factors that contribute to or
create barriers to the delivery of evidence-based tobacco cessation treatments for lower-income people
enrolled in Medi-Cal. Medi-Cal patients make up the majority of the state’s tobacco users funded in
2018.

e The Rapid Response Research to Accelerate Policy initiative, which supports teams of researchers who
are working in partnership with advocates, community members, policymakers and other decision
makers to identify and conduct research on emerging local tobacco policy issues and to disseminate the
research findings for community benefit, funded in 2020.

A Focus oN COMMUNITY ENGAGEMENT

Over the past five years, TRDRP has remained committed to ongoing efforts to disseminate findings from its
research and initiatives to benefit communities throughout California. TRDRP has also created new
opportunities to involve community-based organizations and community-level health clinics in the research
process. TRDRP now requires that all applicants include a Community Engagement Plan in their grant proposals.
Community members or community organizations can be involved at all stages of research, from development
and implementation to dissemination.
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PROGRAM EXPANSION

The passage of Proposition 56 in 2016 significantly expanded TRDRP funding, from an annual $7 million to $12
million from Proposition 99 to between $51 million and $87 million annually, allowing for increasing award
levels and years of funding for all research award types (see table 3). TRDRP added additional funding cycles to
meet the volume of applications for the increased funding, expanded the scope of research in key areas listed
above, and added the following new research priorities:

e Oral diseases and dental health, and
e Other tobacco-related diseases.

Looking Forward

TRDRP’s research priorities share the common objective of ending tobacco-related health disparities, assessing
the health impacts of new and emerging tobacco products, and identifying health and behavioral effects of
added flavors and nicotine. TRDRP has continuously encouraged and supported critical research needed to
inform the state’s tobacco control activities and improved the care for Californians with tobacco-related
diseases. The fact that smoking prevalence remains highest among populations that are plagued by other health
disparities means that TRDRP will continue to fund research in this area and to encourage new approaches that
will result in reduced smoking prevalence for all. This is directly aligned with the cross cutting California
Endgame Initiative, led by the California Tobacco Control Program, which seeks to end the sale and use of all
tobacco products in the state by the year 2035.

To that end, TRDRP embarked on a new strategic planning process in 2019. The process culminated in these
goals for the next five years:

e Serve as the leader in cutting-edge tobacco research by identifying and advancing innovative funding
strategies that will drive policy and systems change;

e Utilize collaborative and interdisciplinary approaches to identify key research needs and to implement
effective dissemination strategies for impactful tobacco control policymaking;

e Support communities most vulnerable to tobacco-related health disparities by providing real time,
relevant, and actionable research findings to promote health equity and reduce negative impacts of
tobacco in all California communities; and,

e Strive for excellence in the stewardship of grants and grantmaking operations by leveraging key
partnerships, evaluating and improving processes and procedures, and enabling staff development.

These goals will better enable TDRDP to provide the State of California with the timely, informative data it needs
to support tobacco control efforts and improved health for all Californians.

v THE TOBACCO-RELATED DISEASE RESEARCH PROGRAM FIVE-YEAR REPORT: 2015-2020
DECEMBER 2020



1.1 Required Reporting Elements

This report has been prepared by the University of California, pursuant to California Health and Safety Code,
Section 104500(c). The following required reporting elements are addressed in this report:

1.1.1  THE NUMBER AND TOTAL DOLLAR AMOUNTS OF FUNDED AND PENDING RESEARCH GRANTS, INCLUDING THE AMOUNT

ALLOCATED TO INDIRECT COSTS.

From July 1, 2015, through June 30, 2020, TRDRP awarded nearly $200 million for 380 research projects. As of
July 1, 2020, TRDRP approved nearly an additional $50 million in funding for 129 new grants. Information about
the grants awarded in each research priority area and by fiscal year is shown in Tables 1 and 2.

Table 1: TRDRP Research Awards Committed to Fund from July 1, 2015 to June 30, 2020 by Priority Area

Social and behavioral prevention and treatment 105 $55,757,654 23.1%
Cancer prevention, treatment, and biology 114  $44,650,467 18.5%
Environmental exposure and toxicology 67 S$41,369,372 12.5%
Cardiovascular and cerebrovascular diseases 62  $30,065,264 17.1%
State and local tobacco control policy research 41  $22,353,954 8.1%
Pulmonary biology and lung diseases 39 $21,189,114 2.4%
Neuroscience of nicotine addiction and treatment 35 $19,491,676 8.8%
Oral diseases and dental health 13 $5,714,138 9.3%
COVID-19 emergency seed funding 33 $815,805 0.3%
TOTALS 509 $241,407,444 100%
v THE TOBACCO-RELATED DISEASE RESEARCH PROGRAM FIVE-YEAR REPORT: 2015-2020
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Table 2: Project Commitments 2016 — 2020, by Fiscal Year

PENDING

GRANTS*
INDEPENDENT
INVESTIGATOR- 23 21 46 43 47 42 27 249 91 340
INITATED AWARDS
Direct Costs $6,850,144 | $5,694,290 | $12,256,828 | $24,609,412 | $29,697,366 | $22,704,938 | $14,177,422 | $115,990,400 | $29,790,342 |$145,780,742
Indirect Costs? $2,328,953 | $2,296,166 | $4,747,001 | $8,600,010 §$10,118,837| $7,338,769 | $5,742,758 | $41,172,494 | $12,119,719 | $53,292,213
Total Grant Costs $9,179,097 | $7,990,456 | $17,003,829 | $33,209,422 | $39,816,203 | $30,043,707 | $19,920,180 | $157,162,894 | $41,910,061 |$199,072,955
TRAINEE
INVESTIGATOR- 7 8 3 12 16 21 29 96 31 127
INITIATED AWARDS
Direct Costs $468,550 | $662,666 | $330,000 | $2,004,585 $2,255,768 | $3,100,453 | $4,463,840 | $13,285,862 | $4,991,872 | $18,277,734
Indirect Costs? $33,452 $53,025 $17,744 $67,959 S0 S0 S0 $172,180 S0 $172,180
Total Grant Costs $502,002 | $715,691 | $347,744 | $2,072,544 | $2,255,768 | $3,100,453 = $4,463,840 | $13,458,042 | $4,991,872 | $18 449,914
iF\’AI-;zI:‘I;SI;\lITIATIVE 12 3 2 3 13 2 0 35 7 42
Direct Costs $975,794 | $635,442 $10,000 $1,155,000 | $13,782,426| $493,210 S0 $17,051,872 | $1,588,819 | $18,640,691
Indirect Costs? $244,387 | $129,481 $750 $696,482 | $3,606,478 $43,772 S0 $4,721,350 $522,534 | $5,243,884
Total Grant Costs $1,220,181 | $764,923 $10,750 $1,851,482 | $17,388,904 | $536,982 S0 $21,773,222 | $2,111,353 | $23,884,575
TOTAL PROJECTS
FUNDED 42 32 51 134 121 380 129 509
Total Direct Costs $8,294,488 | $6,992,398 | $12,596,828 $73,504,557 $44,939,863 $146,328,134 | $36,371,033 [$182,699,167
Total Indirect Costs? $2,606,792 | $2,478,672 | 54,765,495 $23,089,766 $13,125,299 $46,066,024 | $12,642,253 | 558,708,277
Total Funds Disbursed | $10,901,280 | $9,471,070 | $17,362,323 $96,594,323 $58,065,162 $192,394,158 | $49,013,286 |5241,407,444

1 The number of grant cycles per year increased from one to two during the first two years of Prop 56 funding.

2 Indirect cost rates are negotiated by an individual institution with their federal counterpart. Non-UC institutions may charge TRDRP their federal indirect cost rate while UC institutions are limited to 30%
IDC rate per UC policy. Indirect costs are used to fund grant administrative services, lab operations, and maintenance, depreciation, and debt services taken on for new construction to provide researchers
with modern facilities. Beginning in grant cycle 28, TRDRP disallowed institutions to charge indirect costs on predoctoral and postdoctoral awards. This is consistent with the practice of the National Institutes
of Health Ruth L. Kirschstein National Research Service Awards (Kirschstein-NRSA).

3 Special Initiative awards include special projects, conference awards, policy centers, thirdhand smoke consortium, environmental impacts of tobacco & cannabis pilot award, community partnered
participatory research grants, and community practice-based grants.

4 Grants for Cycle 31 have been committed, not yet paid, and include COVID-19 Emergency Seed Awards.
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1.1.2  LISTS OF FUNDED GRANTS, INCLUDING INVESTIGATORS, INSTITUTIONS, PROJECT TITLES, AND TOTAL FUNDS AWARDED
Section 2 of the report includes descriptions of a selection of grants. Appendix Il provides a list of all grants awarded
during the period covered by this report. Since its inception, TRDRP has overseen 31 grant cycles and funded close to
2,000 research grants totaling over $650 million to investigators who have advanced the research field, informed
innovative evidence-based treatment and prevention efforts, enhanced tobacco control efforts, and addressed the
health and economic consequences of tobacco use.

1.1.3 PROGRAM ACCOMPLISHMENTS

Section 2.3 of the report covers the accomplishments of the program over the past five years with an emphasis on how
these accomplishments have supported the goals set out by the Tobacco Education and Research Oversight Committee
(TEROC) in its 2016 and 2018 Master Plans. Research conducted by TRDRP Grantees has provided evidence used to
inform the Proposition 56 legislation, which instituted a $2 tax increase on tobacco products as well as SB793 which
prohibits the sale of flavored tobacco products in California stores, including vapes and menthol cigarettes.

1.2 TRDRP Financial Tables

TRDRP funds high quality, innovative research that advances knowledge needed to improve tobacco control and the
prevention and treatment of tobacco-related diseases. Proposition 99 and Proposition 56 income that made these
grants possible is shown in Table 3, while Table 4 details the operational expenses incurred.

Table 3: TRDRP Income 2015-2020

Allocation (Proposition 99)  $10,133,000 $12,939,000 $10,149,000 $7,407,000 $11,436,000 $52,064,000
Allocation (Proposition 56) - - $81,956,000 $57,754,466 $58,200,368 $197,910,834
REVENUE TOTAL $10,133,000 $12,939,000 $92,105,000 $65,161,466 $69,636,368 $249,974,834

Table 4: Expenditures for Administration and Program Support, 2015-2020

Administration $441,611  $418,873 $571,170  $783,724  $665,959 $2,881,337
% total funds* 2% 2% 1% 1% 1% 1%
Research Evaluation and $1,032,898  $971,517 $2,251,541 $2,371,500 $2,401,621 $9,029,077
Dissemination

% total funds* 4% 4% 3% 4% 4% 4%

* This is calculated as a percent of the total revenue in Table 3.
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2 Origin, Evolution and Impact
2.1 Origin and Mission of TRDRP

Thirty-two years ago, California voters transformed the state’s tobacco control efforts with the passage of Proposition
99, the California Tobacco Health Protection Act of 1988. The Act instituted a 25¢ per pack cigarette surtax, and
designated 5 percent of revenues ($0.0125 per pack) to be dedicated to tobacco control research and tobacco-related
disease research. In the 2019-20 fiscal year, this amounted to $11.4 million. The Act also made California the model for a
comprehensive state tobacco control program aimed at denormalizing the use of tobacco products.

The Cigarette and Tobacco Products Surtax Fund consists of six accounts in which specific percentages of the revenue
collected through the Tobacco Health Protection Act of 1988 are deposited annually (Figure 1). The funds are dedicated
to tobacco-related research supports studies on the prevention and treatment of tobacco-related diseases in California.
This includes research in biomedical sciences, nicotine dependence, epidemiology, social behavioral science, and policy.
More recently, it also has encompassed research directed at identifying harms associated with new and emerging
tobacco products, addressing the adolescent vaping epidemic, and investigating the public health impact of the
legalization of cannabis in California.

Distribution of Tax Revenue Specified
by Proposition 99

Unallocated Health

25% Education

20%

Research 5%

Public

Resources 5% Hospital

Physician Services 35%

Services 10%

Figure 1: TRDRP receives 5 percent of revenue from Proposition 99

Proposition 99 mandated the creation of a Tobacco Education and Research Oversight Committee (TEROC) to lead and
oversee tobacco prevention efforts in California funded by the surtax. Three state agencies receive funding to carry out
these efforts:

e California Department of Public Health, which directs its efforts through its California Tobacco Control Program;

e California Department of Education, which instituted a Tobacco-Use Prevention Education Program; and

¢ University of California Office of the President, which houses TRDRP within its Research Grants Program Office
(RGPO) in Oakland.

Per legislative mandate?, the revenues from the research account are administered by the University of California. The
University established TRDRP to oversee and coordinate the research program. TRDRP’s aim is to reduce the human and
economic costs of tobacco use through innovative research and dissemination of those results.

2 Revenue and Taxation Code Sections 30122(b), 30123, and 30124
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2.1.1 PROPOSITION 56: TOBACCO TAX INCREASE INITIATIVE

In 2016, California voters approved Proposition 56, the California Healthcare, Research and Prevention Tobacco Tax
Initiative. Proposition 56 increased the cigarette tax in California from $0.87 per pack to $2.87 per pack. This marked the
first time since 1989 that cigarette taxes had been increased in California, and it positioned the state as having the ninth
highest tax in the country, up from 35th.

The University of California receives funds from Proposition 56 through a multi-step formula that is overseen by the
California Department of Tax and Fee Administration. A percentage or fixed dollar amount of Proposition 56 funds are
first distributed to five state agencies to pay for implementation costs. The University of California receives $40 million
per year from this allocation to increase the number of physicians trained and working in California. The remaining
revenues are distributed to other state agencies, including 5% to TRDRP to fund research into tobacco-related diseases.?
These new funds resulted in an eight-fold increase in TRDRP’s program budget and created new funding opportunities
for researchers throughout the state of California. The increased funding from Proposition 56 permitted TDRDP to

increase total award commitments from $17,100,772 in FY 2017-18 to $96,594,323 in FY 2018-19.

TRDRP quickly built upon its decades of expertise to scale up its grantmaking programs in response to the additional
revenue. Importantly, under the guidance of the Research Grants Program Office (RGPO), TDRDP introduced a second
application cycle in FY 2018-19. Providing two grant cycles each year allowed researchers to respond quickly to new
developments in tobacco use, such as vaping and tobacco co-use with cannabis.

2.1.2  SETTING THE RESEARCH AGENDA

TRDRP funds both UC campuses and non-UC institutions through a competitive peer review process that distributes
funds based on scientific and programmatic merit. TDRDP has remained nimble and responsive, most recently by
focusing its most substantial awards, the Research Project Awards, to tobacco-related health disparities and new and
emerging tobacco products.

The Research Project Awards that focus on health disparities study tobacco-related diseases, tobacco product use,
industry marketing, and tobacco-related policies that affect priority populations whose tobacco use often aggravates
other social, economic, and health disparities. These groups include individuals who are:

e Current members of the military and veterans;

¢ Employed in blue-collar jobs, agriculture, and the service industry;
e School-aged youth and young adults;

¢ Incarcerated and formerly incarcerated individuals;

e Pregnant or breastfeeding;

¢ Racial/ethnic minorities;

e Rural residents; and

e Sexual/gender minorities.

These groups also include individuals who have:

¢ Mentalillness or substance use disorders,
e Low socioeconomic status,

¢ Disabilities, and

e Limited education.

3 Revenue and Taxation Code Section 30130.55 and 30130.57
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TRDRP’s Research Awards also made it possible for tobacco researchers to quickly ramp up their research on the social,
economic, and health impacts of new and emerging tobacco products, such as electronic (e)-cigarettes, and heated
tobacco products such as iQOS and hookah. These products have quickly and dramatically eroded the state’s decades-
long efforts to prevent California’s youth from developing addictions to nicotine. With these grants, researchers are
providing insight into, for example, the following:

¢ How emerging tobacco products affect the lungs,

¢ The way cartoon-based marketing strategies for e-cigarettes draw in adolescents,

¢ Fetal nicotine exposure through e-cigarettes,

e Transgenerational asthma induced by parental tobacco product use,

¢ How alternative tobacco products and alcohol lead to cancer-causing mutations, and
¢ The health effects of secondhand and thirdhand e-cigarette aerosol.

2.1.3 PROPOSITION 64: RESPONDING TO CANNABIS LEGALIZATION

In 2016, voters approved Proposition 64, the Control, Regulate and Tax Adult Use of Marijuana Act, which legalized
recreational use of marijuana for Californians age 21 and older. Tobacco educators and researchers recognized this
legislation would directly affect tobacco prevention efforts, and in its 2018-2020 Master Plan, the TEROC directed TRDRP
to “study the health consequences of the exclusive, combined and co-use of new tobacco products and cannabis.” This
included rigorous scientific research into the social and policy consequences of combusted and aerosolized cannabis and
its impact on the health of Californians in general and priority populations in particular, including potential increased
risks for lung disease, heart disease, and cancer as well as possible health benefits. Prior to 2016, TRDRP had funded only
four studies focused on both cannabis and cigarette smoking. As of May 2020, TRDRP has awarded $30,810,516 for 40
studies involving cannabis (see Table 15). These studies are investigating topics such as the following:

¢ Impact of tobacco and cannabis on environmental pollution;

e Effects of cannabis and tobacco use on fetal development;

¢ Tobacco legislation and its impact on cannabis and nicotine co-use;

¢ Long-term impact of cannabis exposure on the adolescent brain;

¢ Second and thirdhand exposure to tobacco, e-cigarettes, and cannabis in multi-unit housing; and
e Effects of nicotine, e-cigarettes, and cannabis on the gut.

TRDRP also helped support and plan the North American Cannabis Summit, a three-day conference held in Los Angeles
in January 2019 that brought together more than 600 participants from six countries to discuss the rigorous research
necessary to develop evidence-based approaches to cannabis public policies and practices.

2.2 Evolution of Tobacco Control & Challenges

The tobacco industry and, in turn, the field of tobacco control and research has changed dramatically since TRDRP’s last
Report to the California Legislature in 2015. The introduction of e-cigarettes, such as Juul, and an ever-expanding array
of vaping products and flavors by the tobacco industry has reversed California’s successful reduction of teen tobacco
use. The high nicotine content of these products has resulted in a new type of nicotine addiction that requires new
research into identifying the evidence-based methods that can help youth stop using these products. Vaping and its use
together with cannabis (co-use) also lead to a dangerous newly identified lung disease: E-cigarette or Vaping product
use-Associated Lung Injury, or EVALL.
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Nationwide, the increase in adolescent vaping from 2017 to 2018 seen in the annual Monitoring the Future survey* was
the largest recorded in the past 43 years for any adolescent substance use, with the percentage of 12" grade students
who reported vaping nicotine in the past 30 days nearly doubling, from 11 percent to 21 percent. This translates to one
in five 12" grade students vaping nicotine in the last 30 days. Nicotine vaping also increased dramatically among 10
grade students, doubling from 8 percent to 16 percent, the largest percentage point increase ever seen in this survey;
among 8™ graders, numbers increased from 3.5 percent to 6.1 percent. This totals to at least 1.3 million more students
vaping nicotine in 2018 than in 2017. Over the next year, the percentage of student vapers continued to rise, with the
Monitoring the Future survey finding 25.5 percent of 12t graders, 19.9 percent of 10*" graders and 9.6 percent of 8"
graders reporting vaping nicotine in 2019 (figure 2).

TEEN VAPING CLIMBS SIGNIFICANTLY*

*Both Nicotine and Marijuana (THC)

DAILY NICOTINE VAPING' NICOTINE VAPING

Measured for the first time in 2019 Past month use

35%

' 26% i
— = 199%
15% i .
0% 9.6%
I o
[ | 2017 20‘1& 20-19

8th graders  10th graders 12th graders |
9 9 9 8th 10th 12th

1.9% 6.9% 11.7% = = .

1. Miech R, Johnston L, O'Malley PM, Bachman JG, Patrick ME. Trends in adolescent vaping, 2017-2019.
N Engl J Med 2018; 381:1490-1491

Figure 2: Teen nicotine vaping has increased over the past several years (source: Centers for Disease Control and Prevention)

Research has shown the vaping epidemic among youth has been fueled by the sweet, child-friendly flavors developed
and marketed by e-cigarette manufacturers. The 2009 Family Smoking Prevention and Tobacco Control Act banned
flavors other than menthol in cigarettes, but not in other types of tobacco products. E-cigarette manufacturers used this
loophole to their advantage, and began marketing flavors such as cotton candy, gummy bear, and chocolate. A study
published in 2017 in the American Journal of Preventive Medicine that investigated flavored tobacco product use in
close to 46,000 U.S. youth and adults found that 81 percent of youth who vape and 86 percent of young adults who vape
reported their first product was flavored. The study also found that for both youth and adults, being introduced to
tobacco through a flavored product resulted in more tobacco use. Among youth who use flavored tobacco products, a
13 percent higher prevalence of current tobacco use was seen; for adults, there was a 32 percent higher prevalence of
current tobacco use.

4 The Monitoring the Future survey has measured drug and alcohol use and related attitudes among adolescent students nationwide
since 1975. The survey is funded by the National Institute on Drug Abuse (NIDA), a component of the National Institutes of Health
(NIH), and is conducted by the University of Michigan.
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Figure 3. Tobacco use rate among California by age group and product type, 2014-17
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Figure 3: Use of flavored tobacco products in youth is much higher in youth than adults. Note: Cigarette and electronic smoking device use are based
on self-reported current use. Cigar (not shown), hookah, little cigar or cigarillo, and smokeless tobacco (not shown) use are based on self-reported
past 30-day use. Any tobacco use is based on current use of cigarette or electronic smoking device or past 30-day use of cigar, hookah, little cigar or
cigarillo, hookah, or smokeless tobacco. Source: Behavioral Risk Factor Surveillance System, 2016-17. Sacramento, CA: California Department of
Public Health; October 2018. California Tobacco Facts and Figures 2019

California is no exception. A study funded by TRDRP published in Pediatrics in 2019 by researchers at the USC Tobacco
Center of Regulatory Science, found that teenagers who vaped nontraditionally flavored e-cigarettes, including mint and
menthol, were more likely to continue vaping than were teens who used flavorless e-cigarettes or traditional cigarette
flavors. The senior author of this study received a Research Award from TRDRP in 2018 to investigate whether vaping
attracts a broad segment of low-risk youth and young adults into nicotine or cannabis use and leads to regular use of
these products.

2.2.1 PusLIC PoLicy ADVANCES

The federal government has been the primary entity responsible for e-cigarette regulation. However, new product
development has been outpacing regulations that could limit youth use of nicotine products. The U.S. Food and Drug
Administration (FDA) officially took over authorization for marketing approval for all electronic nicotine delivery systems
(ENDS), such as e-cigarettes, on August 8, 2016. At that time, the FDA said it would prioritize its regulatory efforts on
flavored, cartridge-based products (other than a tobacco- or menthol-flavored ENDS product) that had not submitted a
premarket tobacco product application. However, it was not until rates of adolescent use of e-cigarette products
continued to skyrocket that the FDA responded to public calls for better control of these products.

In February 2020, new FDA regulations went into effect that banned all flavored vaping cartridges other than menthol or
tobacco. However, the ban did not include flavored nicotine products for open tank devices, such as Puff Bar, which
began to gain popularity among youth as Juul cut back on its flavored nicotine. A study by the FDA’s Center for Tobacco
Products and the U.S. Centers for Disease Control and Prevention (CDC)’s Office on Smoking and Health published in the
Journal of the American Medical Association in November 2019 found that these products were gaining in popularity
among high school students.
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Over the past five years, the state of California has taken important steps to curb teen use of tobacco products. On June
9, 2016, California became the second state in the country to make 21 the minimum age to purchase tobacco,
e-cigarettes, and vaping products. Three years later, on December 20, 2019, President Trump signed legislation that
made it illegal for tobacco products to be sold to anyone under 21 throughout the country.

Although the FDA heeded calls to regulate these products and ban flavors that attract youth, it did not regulate the
flavor that continues to drive health disparities in tobacco use: menthol. Banning all flavors other than menthol
disproportionately affects Black communities. It is widely recognized that the tobacco industry has historically — and
continues to — aggressively market menthol cigarettes and other menthol-flavored tobacco products to the Black
community. Studies show that 7 out of 10 Black youth who use tobacco use smoke menthol cigarettes, and that Black
adults are more likely to smoke menthol cigarettes than adults of other racial or ethnic groups.

Following the example of the Beverly Hills City Council, which in June 2019 voted to outlaw sales of most tobacco
products, cities may be considering similar actions. The Beverly Hills City ordinance—believed to be the first in the
country—goes into effect in 2021 and will prohibit the sale of any nicotine product in gas stations, convenience stores,
pharmacies, and grocery stores. An evaluation of California’s Tobacco 21 law by the California Tobacco Control Program
and the Institute for Population Health Improvement at the University of California concluded that campaigns to raise
Californian’s awareness that the minimum age to purchase tobacco had been raised from 18 to 21 appeared to have
reduced illegal tobacco sales to youth under 18.

2.2.2  TOBACCO-RELATED HEALTH DISPARITIES

Tobacco use increases a person’s risk of developing or dying from cancer and diseases that affect the heart and lungs.
Symptoms and side effects of these diseases or their treatments can reduce quality of life, limit employment
opportunities, and have devastating financial impacts. Overall, California has been remarkably successful in reducing
tobacco use. Adult smoking rates declined by 57.4 percent between 1988 and 2017 to a current rate of 10.1 percent —
or about 2.8 million adults (Figure 4).

Figure 4. Cigarette smoking rate among California adults, 1988 to 2017
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Figure 4: California leads the nation in reducing cigarette smoking Note: Restricted to respondents aged 18 or older. Cigarette use is based on self-
reported current use. A break in the trend line is shown for California data between 1995 and 1996 and between 2011 and 2012 due to
methodological change. A break in the trend line is shown for the Rest of the United States data between 2010 and 2011 due to methodological
change. Source: (1) Behavioral Risk Factor Surveillance System, 1988 to 2017. Sacramento, CA: California Department of Public Health; October
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2018. (2) Behavioral Risk Factor Surveillance System, 1996 to 2017. Atlanta, GA: Centers for Disease Control and Prevention; October 2018,
California Tobacco Facts and Figures, 2019

But these 2.8 million adults do not uniformly reflect California’s population. The most recent statistics on adult and
youth cigarette use demographics (figure 5) show disparities across gender, sexual orientation, race and ethnicity, age,
educational attainment, income, health insurance, housing type and community.

Figure 5. Cigarette smoking among California adults by demographics, 2014-17
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Figure 5: Cigarette Smoking is much higher among ethnic, gender and racial minorities and among rural and people with a low socioeconomic
status. (source: California Tobacco Facts and Figures 2019)

Disparities are also seen among youth tobacco users, with higher tobacco use rates seen in LGBTQ, American Indian, and
Pacific Islander high school students (figure 6).

Figure é. Tobacco use rate among California youth by demographics, 2018
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Figure 6: Tobacco use disparities also exist among California youth. Note: Restricted to respondents aged 18 or older, except for LGBT status, which
is restricted to respondents aged 18 to 70 (the statewide rate for aged 18 to 70 is 11.8 percent). Cigarette use is based on self-reported current use.
The race and ethnicity categories are non-Hispanic or Latino unless otherwise noted. American Indian includes Alaska Native. Asian or Pacific
Islander includes Native Hawaiian. LGBT refers to lesbian, gay, bisexual, or transgender. FPL refers to the Federal Poverty Level. Rural is based on
definition from the Nielsen Consumer Activation, where the population density is fewer than 1,000 persons per square mile. Source: California
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Health Interview Survey, 2016-17. Los Angeles, CA: UCLA Center for Health Policy Research; October 2018, California Tobacco Facts and Figures
2019.

Geographical differences in smoking rates are also reflected in these statistics. As this map of California makes clear
(figure 7), not all regions of the state experience the same level of tobacco use, creating health disparities that can

devastate individuals, families, communities, and economies.

Figure 7. Cigarette smoking rate among California adults by geographic regions, 2015-17

County

Alameda

Rate
10.0%

County

orange

Rate
10.5%

Alpine

15.3% (a)

Placer

10.2%

Amador

15.3% (a)

Plumas

20.3% (b)

Butte

17.3%

Riverside

11.8%

Calaveras

15.3% (a)

Sacramento

13.6%

Colusa

19.8% (c)

San Benito

10.6%

Contra Costa

11.8%

San Bernardino

14.4%

Del Norte

20.3% (b)

San Diego

11.1%

El Dorado

14.6%

San Francisco

11.0%

Fresno

14.9%

San Joaquin

11.6%

Glenn

19.8% (c)

San Luis Obispo

11.8%

Humboldt

16.9%

San Mateo

9.3%

Imperial

11.4%

Santa Barbara

9.6% (e)

Inyo

15.3% (a)

Santa Clara

7.8%

Kern

16.1%

Santa Cruz

13.4%

Kings

15.5%

Shasta

15.4%

Lake

25.1%

Sierra

20.3% (b)

Lassen

20.3% (b)

Siskiyou

20.3% (b)

Los Angeles

11.0%

Solano

14.5%

Madera

16.1%

Sonoma

12.3% (d)

Marin

8.7%

Stanislaus

17.1%

Mariposa

15.3% (a)

Sutter

13.9%

Mendocino

15.9%

Tehama

19.8% (c)

Merced

14.7%

Trinity

20.3% (b)

Modoc

20.3% (b)

Tulare

10.4%

Mono

15.3% (a)

Tuolumne

15.3% (a)

Monterey

11.7%

Ventura

5.6% (e)

Napa

12.3% (d)

Yolo

5.6%

Nevada

15.6%

Yuba

22.4%

Statewide 11.7%

h. ||
y
=

l“ o~

',.A

Cigorefie Smoking Rate (%] Mo —

Figure 7: Higher rates of smoking are found in rural counties. Note: Restricted to respondents aged 18 or older. Cigarette use is based on self-
reported current use. Several counties were categorized together to produce stable estimates: (a) Alpine, Amador, Calaveras, Inyo, Mariposa, Mono,
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Ventura. Source: California Health Interview Survey, 2015-17. Los Angeles, CA: UCLA Center for Health Policy Research; February 2019, California
Tobacco Facts and Figures 2019

Addressing tobacco-related health disparities requires a multi-pronged approach. TRDRP’s Community Practice-Based
Research Planning and Implementation Awards provide two interconnected avenues for establishing, building, and
putting into practice long-term partnerships between academic researchers and health care practitioners. Such
partnerships can be more effective than academics conducting research on their own at identifying the system-level
change approaches and quality care improvements necessary to address patient tobacco use and successfully support
cessation. More detail can be found in section 2.3.3.

The ultimate goal of tobacco prevention and cessation interventions is to keep people from developing tobacco-related
diseases, which kill more than 40,000 Californians every year. Tobacco use is the leading cause of cancer diagnoses and
deaths, and it has the greatest impact on the lives of the priority populations and communities whose health is most
impacted by tobacco use.

Smoking is also a leading cause of heart disease and stroke. It is also a leading cause of lung diseases like chronic
obstructive pulmonary disease (COPD). TRDRP research will help the tens of thousands of people currently living in
California with these heart and lung diseases, who are disproportionately women, people who are multiracial
non-Hispanic or American Indians/Alaska Native, and people who have a low socioeconomic status.
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2.2.3  NEW DISEASES ASSOCIATED WITH VAPING

In March 2019, the CDC began receiving reports from doctors throughout the country of patients, many in their teens
and early 20s, with serious and, in some cases, deadly lung injuries. The first cases were identified in Wisconsin, but soon
they were seen in California along with every other state in the U.S. As of February 18, 2020, 2,807 people had been
hospitalized with or had died from the disease, now called E-cigarette or Vaping product use-Associated Lung Injury, or
EVALI. The California Department of Public Health reported 210 cases of EVALI as of March 23, 2020, and 4 deaths. The
disease affected people throughout the state of California, with 31 of 58 counties reporting cases. Although 10 percent

of EVALI patients reported vaping nicotine only, the majority of patients reported vaping the psychoactive component of
cannabis, tetrahydrocannabinol (THC), either alone or in conjunction with nicotine. Ultimately, investigators from the
CDC reported that vitamin E acetate, an additive to THC-containing e-cigarette, or vaping, products was strongly linked
to the outbreak. However, the CDC also could not definitively say that other chemicals used in vaping liquids might not
also be contributing factors.

TRDRP-funded researchers were able to pivot quickly to address this new disease. One study, published in January 2020,
in the Journal of Medical Internet Research, analyzed posts on online fora on the health effects of electronic cigarettes.

The researchers found that vaping-related lung injury symptoms have been reported online for at least seven years,
suggesting that previous health problems experienced by vapers have been unreported or not linked to vaping. These
findings give important context to the EVALI outbreak. They also illustrate that internet data mined to monitor and track
how tobacco products affect the health of their users, can potentially identify new ilinesses as they emerge.

As the COVID-19 pandemic exploded in the U.S., policy centers established with TRDRP funding provided an
infrastructure to quickly support and educate the communities they serve on how to protect themselves from this new
disease. The UC Merced Nicotine and Cannabis Policy Center (NCPC) published a report “Tobacco Control is a Critical

Component of COVID-19 Management” that explained why smokers and former smokers may be more susceptible to
COVID-19 and are more likely to get very sick and require intensive respiratory assistance if they contract the disease.
The NCPC educational materials that accompanied the report also made the public aware that children and adults who
breathed in secondhand smoke were at greater risk for COVID-19, because these exposures weaken the immune system
and the body’s natural defenses against viruses, such as the novel coronavirus (figure 8).
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Figure 8: NCPC educational materials highlight the harm of second hand smoke on the immune system
(https://ncpc.ucmerced.edu/sites/ncpc.ucmerced.edu/files/page/documents/covid_kids english.pdf)
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Cutting-edge tobacco control research must continually respond to new developments in tobacco and nicotine use and
addiction. New strategies used by TRDRP, such as implementation science and precision medicine, reflect our
understanding that, to improve tobacco control within the specific groups that remain most affected by tobacco use,
tobacco cessation programs will need to be not only integrated into community health systems but also supported by
the communities these health systems serve. To support these efforts, TRDRP re-envisioned the program’s research
agenda in ways that emphasize the health and social needs of the communities throughout California that continue to
be aggressively targeted by the tobacco industry and face the greatest health burdens of tobacco use.

2.3 Impact of TRDRP Activities on TEROC Goals

The State of California Tobacco Education and Research Oversight Committee (TEROC) was established in 1995 by Health
and Safety Code 104365. TEROC is mandated to create a Master Plan every three years to guide tobacco control efforts,
tobacco use prevention education, and tobacco-related disease research throughout the state. Over the past five years,
TRDRP developed programs and engaged in activities designed to address the objectives and strategies TEROC identified
in its 2015-2017 and 2018-2020 Master Plan cycles.

In response to the changing nature of tobacco use in California, TEROC updated its goal for the 2015-2017 three-year
Master Plan cycle. The previous goal was to reduce cigarette smoking prevalence throughout California; the new goal set
specific targets for reducing prevalence rates of use by adults and youth of all types of tobacco products, including
e-cigarettes. Each Master Plan delineated seven specific objectives critical to countering the threats tobacco use poses
to the health of all Californians. Listed below are specific TRDRP-funded research and activities aimed at meeting or
exceeding these objectives.

2.3.1 RAISE THE TOBACCO TAX

This objective was met in 2016 with the passage of Proposition 56, The Tobacco Tax Increase Initiative, which increased
the cigarette tax in California from 0.87 per pack to $2.87 per pack. TRDRP funded research that helped policy makers
and the public understand the multiple ways this tax would affect the lives and health of youth and adults throughout
the state.

Jennifer Unger, Ph.D., of the University of Southern California, received a Special Projects grant to assess the public’s
opinion on regulation and taxation of e-cigarettes by adding five questions to the Field Survey of 1,000 registered
California voters. The results of the Field Poll, which was conducted in September 2015 and published in 2016 in
Tobacco Control, showed that 74 percent of those surveyed supported taxing e-cigarettes. In addition, 74 percent of

those surveyed supported requiring licensing for e-cigarette retailers, while 57 percent supported restricting flavorings.

To address the question of whether only certain racial or ethnic groups would respond to an increase in cigarette prices
by reducing the number of cigarettes smoked per day, TRDRP funded Hai-Yen Sung, Ph.D., at the University of California,
San Francisco, to investigate the impact of cigarette prices on the smoking behavior of adult smokers of different racial
and ethnic backgrounds. The findings, published in 2016 in Tobacco Control, showed that raising cigarette prices would

result in reduced cigarette consumption for all racial and ethnic groups.

Wendy Max, Ph.D., and James Lightwood, Ph.D., at the University of California, San Francisco, received an award to
investigate the impact of a cigarette tax on healthcare expenditures in California. The economic analyses included in this

research showed that a $2.00 per pack increase in the tobacco excise tax in California would be expected to reduce
smoking prevalence by more than 2 percentage points from 9.4 percent to 7.1 percent in 2020, resulting in a cumulative
savings in healthcare expenditures of $4.1 billion between 2017 and 2020. The analysis of the most recent data on
tobacco product use in California is ongoing; thus, it is too early to tell whether these predictions will be borne out.
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TRDRP-funded research into the impact of the tax continues. Dr. Sung received an award to investigate the impact of the
new tax on smoking prevalence, intensity, and total cigarette consumption among low-income Californians. Dr. Sung is
also studying the tax’s impact on healthcare costs attributable to cigarette smoking and the amount paid by Medi-Cal
and Medicare for low-income Californians. This research will help us understand the extent to which the tobacco tax
helped narrow the gap in smoking prevalence between low-income and high-income Californians.

2.3.2  VIGOROUSLY PROTECT AND ENHANCE TOBACCO CONTROL CAPACITY IN CALIFORNIA/ BuiLD CAPACITY TO DELIVER ON THE
PROMISE OF A SMOKE- AND TOBACCO-FREE CALIFORNIA
Over the past five years, TRDRP funded programs that would maintain and bolster the state, regional, and local
partnerships essential to a comprehensive tobacco control effort. This work was solidified by the conference “Tobacco
Control, Research and Education: Joining Forces to Address New Challenges,” co-sponsored by TRDRP, the California
Department of Education, Tobacco Use Prevention Education Program (TUPE), and the California Department of Public
Health, California Tobacco Control Program (CTCP). The three-day conference, held October 27-29, 2015, in Sacramento,
brought together 595 members of the tobacco control community; featured national experts in tobacco control
education, science, policy, and prevention such as Susan Weiss, Ph.D., Director of Intramural Research at the National
Institute on Drug Abuse, and Eliseo Perez-Stable, M.D., Director of the National Institute on Minority Health and Health
Disparities; and provided the types of small-group breakout sessions that help build the interagency relationships and
collaborative contacts needed to strengthen efforts to eliminate tobacco use in California.

Conference evaluations distributed on-site and collected at the conclusion of the conference were completed by 192 (32
percent) of the attendees. Nearly all of the respondents (90 percent) rated the conference program, the presenters’
effectiveness, and the program guide as good or excellent; nearly all of the respondents (91 percent) reported that
moving the tobacco control advocacy sessions, tobacco control and disease-related research, and youth tobacco
prevention sessions to one conference was effective or very effective; and nearly three-fourths (74 percent) reported
the conference increased or very much increased their contacts in their fields. Selected presentations from the
conference speakers and the compendium of abstracts from the posters sessions were made available on the TRDRP
website (www.trdrp.org/events/joining-forces-conference.html) for those who were unable to attend. The Joining

Forces 2020 Conference: Ending the Tobacco Epidemic for All, scheduled for June 15-18, 2020, was postponed due to
the COVID-19 pandemic.

Building capacity also includes creating a pipeline into the tobacco control field for young investigators. The TRDRP
Cornelius Hopper Diversity Supplement is offered each year to undergraduate and Master’s level graduate students who
are from underrepresented communities or who are interested in pursuing research careers focused on underserved
communities. These two-year supplements allow students to work under the mentorship of a currently funded TRDRP
investigator and fund the awardee’s salary, benefits, tuition, enrollment fees, and travel to TRDRP and scientific
conferences. The TRDRP Student Research Supplement fosters undergraduate and master’s student research in tobacco
control or tobacco-related disease that focuses on one of TRDRP’s eight research priorities. These supplements cover
salary, benefits, tuition, and enrollment fees for the trainee and provide for travel to TRDRP and other scientific
conferences.

TRDRP internships create opportunities for undergraduate students to work alongside TRDRP staff, learn about the
breadth of tobacco control research, and gain insight into the grant funding process. Rakiah Anderson, M.P.H., was hired
for a TRDRP internship in 2015 through the Health Careers Connection Program. When her internship ended, she
received a Cornelius Hopper diversity supplement, which allowed her to gain research experience on a TRDRP-funded
project. After receiving a Youth Activism fellowship from Truth Initiative, a nonprofit health organization focused on
keeping youth and young adults tobacco-free, Rakiah became the Youth Liaison on their Board of Directors. In June
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2020, she earned her Master of Public Health degree at the University of North Carolina, Chapel Hill, in the Department
of Health Behavior, where she worked with two faculty members who have ongoing tobacco control research projects.

“Because of my TRDRP internship, so many doors opened,” says Anderson, the first person in her family to graduate
from college. “At TRDRP, | got an overview of the world of tobacco control research. | learned how [TRDRP] program
officers work with researchers. | was able to meet and network with people in ways that allowed me to see that | could
pursue a career in research and tobacco control. The position gave me opportunity after opportunity after opportunity.
It also showed me that tobacco control is a social justice tool, because people of color are disproportionately affected by
tobacco, and they often aren’t able to advocate for themselves—and | want to make a difference in this area.”

2.3.3  EULIMINATE TOBACCO-RELATED HEALTH DISPARITIES

TEROC defines health equity as “the attainment of the highest level of health for all people.” In the context of tobacco
control research, achieving health equity in California will not be possible unless specific attention is focused on the
communities that have higher rates of tobacco use than the general population, experience greater exposure to
secondhand smoke at work and at home, are disproportionately targeted by the tobacco industry, and have higher rates
of tobacco-related disease than the general population. TRDRP concentrates research funding on these priority
populations.

In 2016, TRDRP began investing in a Community Practice-Based Research (CPBR) initiative to fund academic-community
collaborative research projects aimed at identifying clinical, structural, and organizational factors that are barriers to
successful implementation of smoking cessation programs in community health and behavioral health clinics serving
Medi-Cal patients. The patients seen in these clinics often have multiple, complex health problems; they also have high
rates of tobacco use. In addition, the doctors who work in these clinics typically have a very high patient load. As a
result, quitting tobacco can be seen as the patient’s least important healthcare problem to address in the limited time a
doctor has to see a patient.

Joseph R. Guydish, Ph.D., M.P.H., at the University of California, San Francisco, in collaboration with HealthRight 360 and
the San Francisco Health Network, were one of the first teams to be funded through this new initiative. This team is
currently investigating strategies for treating tobacco use among high-risk, low-income smokers, such as tobacco-free
grounds policies in residential addiction treatment programs. Dr. Guydish is also investigating whether implementing a
patient tobacco registry in primary care clinics can increase patient access to tobacco cessation services for low-income
residents. Researcher Elisa Tong, M.D., at the University of California, Davis, has received TRDRP funding to develop an
electronic health records system that increases contact between the California Smokers Helpline and Medi-Cal patients
who smoke and receive services in a Los Angeles County Department of Health Services primary care clinic. Her project
also involves the implementation of a statewide system that supports pharmacist-delivered smoking cessation
medications. In Los Angeles County, Theodore C. Friedman, Ph.D., M.D., and Brian Hurley, M.D., of the Friends Research
Institute, are investigating the feasibility of embedding comprehensive smoking cessation programs into the county’s
outpatient primary care and mental health clinics.

2.3.4  MINIMIZE THE HEALTH IMPACT OF TOBACCO USE ON PEOPLE AND THE ENVIRONMENT/PROTECT PEOPLE AND THE
ENVIRONMENT

Tobacco-related diseases kill about 40,000 Californians every year. Many people are aware that smoking puts people at

high risk of developing lung cancer and heart disease. Far fewer understand the extent to which tobacco smoke harms

people who never pick up a cigarette. Every year, more than 4,000 nonsmokers in California will die from cancer, heart,

lung, and other diseases caused by exposure to secondhand smoke and thirdhand smoke. Secondhand smoke refers to

both the smoke that goes directly from cigarettes into the air and the smoke exhaled by smokers. Thirdhand smoke
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refers to the toxic chemicals and particles from cigarette smoke that linger indoors for months or years and are
absorbed by, for example, carpets, walls, furniture, and children’s toys.

TRDRP funds innovative and high-impact research that can guide and support public policy efforts to reduce secondhand
and thirdhand smoke exposure by children and adults. TRDRP also encourages researchers to investigate the
toxicological profiles and exposure risks posed by second and thirdhand emissions from new products such as e-
cigarettes and heat-not-burn devices. Finally, with the passage of Proposition 64, TRDRP’s research agenda broadened
to include investigations into the impact and health risks of the co-use of cannabis and tobacco, including second- and
thirdhand cannabis smoke. Research grants in this area include the following:

e Pilot Award to Tianying Wu, Ph.D., at the San Diego State University Research Foundation, to look at the effects of
secondhand smoke exposure, past smoking, and diet on a woman'’s risk for breast cancer recurrence;

e Pilot Award to Rufus Edwards, Ph.D., at the University of California, Irvine, to validate a tool to measure secondhand
emissions from e-cigarettes;

* Pilot Award to Stella Tommasi, Ph.D., at the University of Southern California, to determine whether secondhand
smoke causes molecular, or epigenetic, changes that may lead to lung cancer; and

e Research Award to Georg Matt, Ph.D., at the San Diego Research Foundation, to investigate how residents of
multiunit housing are affected by their neighbors’ tobacco smoke, electronic cigarette vapor, or marijuana smoke.

Since 2011, TRDRP has supported the Thirdhand Smoke Research Consortium, described in detail later in this report. In
2018, TRDRP began funding the Consortium’s Thirdhand Smoke Resource Center, a new website
(www.thirdhandsmoke.org) dedicated to sharing information, resources, and technical support with California residents,

communities, businesses, healthcare professionals, and policymakers on the dangers of exposure to persistent and toxic
residue left behind by tobacco, e-cigarettes, and marijuana use in indoor environments.

TRDRP funding for Consortium research is increasing understanding about genetic susceptibility to thirdhand smoke;
detection and remediation of thirdhand smoke; determination of human exposure levels to thirdhand smoke; reduction
in exposure to thirdhand smoke in multiunit housing; and translation of findings from animal exposure studies to human
health effects.

2.3.5 PROTECT YOUTH AND YOUNG ADULTS

Working in collaboration with the California Department of Public Health, California Department of Education,
community tobacco control programs, schools, and youth-serving organizations throughout the state, TRDRP funds
research into programs and policies that can help keep youth tobacco-free.

TRDRP funding made it possible for a research team led by Bonnie Halpern-Felsher, Ph.D., at Stanford University to
develop the Tobacco Prevention Toolkit, a theory-based and evidence-informed educational resource that can be
adapted to meet the needs of elementary, middle and high schools; community-based organizations; and health-related
agencies throughout the state.

“TRDRP was there at the beginning, funding a two-year pilot study in 2009 that allowed us to form coalitions with
schools and educators and run focus groups with students, parents, health educators, and administrators to determine
what was needed,” says Halpern-Felsher. “They supported us as we evaluated the project, and as we added materials to
address new products, like e-cigarettes. We know this model works.”

As of March 31, 2020, the five-session curriculum, which includes more than 100 lessons, activities, worksheets,
PowerPoint presentations, quizzes, and other tools aimed at changing youth attitudes about tobacco use, increasing
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their resistance s